.. r 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 282 840 

A2 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 88103376.5 
© Date of filing: 04,03.88 



© int. CI.*: C12M 1/32 , C12M 1/18 



© Priority: 17.03.87 US 27280 

© Date of publication of application: 
21.09.88 Bulletin 88/38 



© Applicant: Becton Dickinson and Company 
One Becton Drive 

Franklin Lakes New Jersey 0741 7-1 880(US) 




® Designated Contracting States: 

AT BE CH DE ES FR GB GR IT LI NL SE 



:) 

© In accordance with an embodiment of the 
present invention, a substantially rigid, multi-well, 
) self-pipetting device for use in chemical, im- 

munochemical and microorganism analysis is pro- 
vided. The device includes a substantially rigid, sub- 
stantially planar frame having, in operational orienta- 
3 ton* a front face, a back face, a top edge and a 
^bottom edge. A plurality of test wells are disposed 
O within the device between the front face and the 
2gj bac *< * ace « usually in a linear array. A filling manifold 
is located within the device. The filling manifold is in 
Mfluid communication with each of the test wells 
^through a filling passageway. A docking port is pro- 
vided in the device which is adapted for receiving a 
© reservoir holding a fluid specimen. The docking port 
Qjs disposed on a peripheral surface of the device. 
UJ The docking port is in fluid communication with the 
filling manifold through a filling port and a filling 
channel disposed within the device. With the device 
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in its operational orientation, the test wells, filling 
channel, filling manifold and filling port are located at 
a level lower than the surface of the fluid in the 
reservoir. 

The device has a vent control system, also in 
fluid communication with the test wells, which is 
comprised of one or more vent manifolds, and/or 
valves to a vent manifold, and/or one or more vent 
holes or other passages to the ambient atmosphere. 
These vent holes, if present, are temporarily closed 
by a film or other means. With the device in its 
operational position, the vent manifold and/or vent 
holes of the vent control system are positioned high- 
er than the surface of the fluid in the reservoir. The 
test wells are connected to the filling manifold and 
the vent control system according to th filling se- 
quence. The reservoir is also connected to the vent 
control system through a vent port and a vent chan- 
nel. The fluid specimen in the reservoir therefore 
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DETAILED DESCRIPTION OF THE INVENTION 

As shown in Figures 1, 2 and 3, the disposable, 
multi-well, self-pipetting device of the present in- 
vention consists of a frame 11 made from a solid 
block of acrylic plastic or other suitable material. 
As shown in Figure 1 a filling manifold system 13 
is formed in the surface of the frame by machining 
of grooves or other suitable method. The filling 
manifold system 13 includes a filling manifold 15 
and a series of filling passageways 17 leading from 
the filling manifold 15 to each of a series of test 
wells 19. As shown in Figure 2 a venting manifold 
system 21 is formed in a similar fashion on the 
back side of the frame 11. The venting manifold 
system 21 includes a venting manifold 23 and a 
series of venting passageways 25 leading from the 
test wells 19 to the venting manifold 23. The filling 
manifold system 15 and the venting manifold sys- 
tem 21 are machined or otherwise formed on op- 
posite sides of the frame 11. The test wells 19 are 
drilled or otherwise formed through the frame. After 
the frame has been formed with the filling manifold 
system 13 on one side and the venting manifold 
system 15 on the other side and the test wells 19 
have been drilled therein, the cartridge is com- 
pleted by gluing or otherwise securing a flexible or 
rigid sheet 26 of transparent plastic or other suit- 
able material onto the front side and back side of 
the frame. 

A docking port 27 is formed on a peripheral 
surface, which can be an edge or planer surface, of 
the frame 11. The docking port 27 is adapted to 
receive a specimen reservoir or vial 29. As shown 
in Figures 1 and 2 the docking port 27 comprises a 
screw type cap which is affixed to the periphery of 
the frame 11. The screw cap receives the threads 
of a specimen vial 29 when it is desired to use the 
cartridge of the invention. A filling channel 31 is 
drilled or otherwise formed through the frame 11 
and leads from a filling port 32 to form a fluid 
communication channel with the filling manifold 
system 13. A venting channel 33 is also drilled or 
otherwise formed through the frame 11 and leads 
from a venting port 34 to form a fluid communica- 
tion channel with the venting manifold system 23. 

In use, a reservoir 29, such as a vial, contain- 
ing a sample of inoculated serum or other fluid 
specimen is screwed into a mating relationship with 
the docking port 27. The device is oriented in a 
vertical position and is placed in a rack for incuba- 
tion of the inoculum . The test wells 19 are pro- 
vided with a variety of dry chemicals such as 
freeze dried carbohydrate media, prior to sealing 
the test wells, which react with various microorgan- 
isms or other analytes of interest. A color change 
in a series of test wells indicates the reactants 
which react with the microorganism to provide 



identification of the microorganism. 

Gravity is used to move the fluid specimen 
with no need for a pressure or vacuum source. The 
junction of the venting passageways 25 with the 

5 venting manifold 23 of the venting system 23 is 
always at an elevation higher than the surface of 
the fluid in the reservoir 29 when the device is 
located in its operational position. Usually, the en- 
tire venting manifold is at an elevation higher than 

w the surface of the fluid, although sections of the 
venting manifold 23 between the junction of the 
venting passageways 25 and the venting manifold 
could be lower than the surface of the fluid. As 
shown in Figures 1, 2, 3, 4 and 5 the venting port 

75 34 of the venting manifold system 21 is also posi- 
tioned higher than the surface level of the liquid 
specimen in the vial when the device is inverted 
into operating position. For other embodiments of 
the device where the venting port 34 would be 

20 lower than the surface level of the liquid specimen, 
such as shown in Figures 5 and 9, a vent extension 
tube 35 may be provided to move the venting port 
34 above the liquid level, although this is optional, 
since air which is displaced by the advance of fluid 

25 into the test wells would bubble thru the fluid in the 
reservoir. Air in the system vents through the vent- 
ing manifold 23. and through venting channel 33 
into the serum vial. 

The intake manifold 15 can be positioned at 

30 any point lower than the filling port 32. The % posi- 
tioning of the vent manifold 23 above the surface of 
fluid in the reservoir assures that all of the test 
wells will fill and not be cut off by fluid from 
another test well The venting manifold 23 of the 

35 venting manifold system 21 is positioned higher 
than the surface level of the fluid in the reservoir 
when the device is located into operating position. 
Such positioning of the venting manifold 23 as- 
sures that all of the test wells will fill and not be 

40 cutoff by fluid from another test well. Row of the 
fluid is from the reservoir into the filling manifold 
system 13, into the test wells 19, out of the test 
wells 19 and into the venting manifold system 23 
and out of the venting manifold system 1 5 through 

45 venting channel 33 and back into the serum vial. 

The disposable, self-pipetting, multi-well device 
of the present invention provides a disposable car- 
tridge for the delivery of small amounts (about 100 
microliters) of fluid to a series of wells from one 

so source. Gravity is used to move the fluid without 
need for the provision of a pressure source or a 
vacuum source. As shown in Figure 1, when lo- 
cated in operational position, the venting port 34 of 
the venting manifold system 23 at the end of the 

55 venting channel 33 is higher than the inlet at the 
end of the filling channel 31 which connects with 
the filling manifold system 13. 

As shown in Figures 4, 5 and 6, which are 
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2. A device in accordance with Claim 1 wherein 
said docking port is located in an intermediate 
position between said filling manifold and said 
venting manifold. 

3. A device in accordance with Claim 1 wherein 5 
a reservoir containing a fluid specimen is affixed to 
said docking port. 

4. A device in accordance with Claim 3 wherein 
the fluid specimen has a top level and said venting 
manifold is located at a position higher than the top w 
level of said fluid specimen when said device is 
positioned in said operational orientation. 

5. A device in accordance with Claim 1 wherein 
reagents are disposed in said test wells. 

6. A device in accordance with Claim 1 wherein is 
predetermined groups of test wells are coupled in 
sequence by interconnecting passageways. 

7. A device in accordance with Claim 6 wherein 
an auxiliary venting passageway is in fluid commu- 
nication with at least one of said plurality test wells 20 
of one of said groups, said auxiliary passageway 
being isolated from said venting manifold and said 
auxiliary passageway leading to a venting point and 
means for exposing said venting port to ambient 
pressure or to fluid communication with said vent- 25 
ing manifold. 

8. A device in accordance with Claim 1 which 
is folded on a horizontal or vertical axis. 

9. A device in accordance with Claim 1 which 

is formed in a curvilinear shape, 30 
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© In accordance with an embodiment of the 
present invention, a substantially rigid, multi-well, 
self-pipetting device for use in chemical, im- 
munochemical and microorganism analysis is pro- 
vided. The device includes a substantially rigid, sub- 
stantially planar frame having, in operational orienta- 
tion, a front face, a back face, a top edge and a 
bottom edge. A plurality of test wells are disposed 
within the device between the front face and the 
back face, usually in a linear array. A filling manifold 
is located within the device. The filling manifold is in 
fluid communication with each of the test wells 
through a filling passageway. A docking port is pro- 
vided in the device which is adapted for receiving a 
reservoir holding a fluid specimen. The docking port 
is disposed on a peripheral surface of the device. 
The docking port is in fluid communication with the 
filling manifold through a filling port and a filling 
channel disposed within the device. With the device 
in its operational orientation, the test wells, filling 
channel, filling manifold and filling port are located at 
a level lower than the surface of the fluid in the 
reservoir. 



The device has a vent control system, also in 
fluid communication with the test wells, which is 
comprised of one or more vent manifolds, and/or 
valves to a vent manifold, and/or one or more vent 
holes or other passages to the ambient atmosphere. 
These vent holes, if present, are temporarily closed 
by a film or other means. With the device in its 
operational position, the vent manifold and/or vent 
holes of the vent control system are positioned high- 
er than the surface of the fluid in the reservoir. The 
test wells are connected to the filling manifold and 
the vent control system according to the filling se- 
quence. The reservoir is also connected to the vent 
control system through a vent port and a vent chan- 
nel. The fluid specimen in the reservoir therefore 
flows down to the filling manifold by gravity and fills 
the test wells vented to the reservoir or to the 
ambient atmosphere. 
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